Bioactivation of nitroglycerin to nitric oxide (NO) and S-nitrosothiols in the rat liver and evaluation of the coexisting hypotensive effect.
The aim of the present study was to investigate nitroglycerin (NTG) bioactivation pathways in the liver after various periods of its administration. We also attempted to elucidate the relationship between nitric oxide (NO) and S-nitrosothiol (SNT) levels, and concentration of nonprotein thiols (NPSH) and intensity of peroxidative processes. Intravenous injections of NTG cause an increase in NO and SNT levels in the rat liver. The same intravenous NTG injections in the rats pretreated with 5-day i.p. NTG administrations lead to a drop in the levels of the biologically active NO, SNT and NPSH, with no concomitant changes in the rate of lipid peroxidation. This indicates that after such period of nitroglycerin pretreatment, levels of pharmacologically active NO and SNT decrease. However, during longer periods of NTG administration (for 10 and 17 days) NO, SNT and NPSH concentrations remain at the control level in spite of a considerably enhanced lipid peroxidation, which indicates that tolerance did not develop. Effects of NTG bioactivation in the liver, i.e. the levels of NO and SNT released from it, after different periods of drug administration correspond with hypotensive effects, which are known to be dependent on NTG biodegradation in vascular endothelial cells. The changes in NO and SNT levels observed in the rat liver after different periods of NTG administration parallel alterations in the hypotensive effect. In conclusion, NTG treatment for 10 and 17 days does not lead to tolerance, however, a transient loss of its pharmacological activity occurs after 5-day NTG pretreatment.